United States Patent 119

Hon et al.

(1] g Re. 28,990
{451 Reissued Oct. 5, 1976

[54] BIPOLAR ELECTRODE STRUCTURE FOR
MONITORING FETAL HEARTBEAT AND
THE LIKE

{75] Inventors: Edward H. Hon; Robert W. Hon,
bath of Bradbury, Calif.

{73] Assignee: Corometrics Medical Systems, Inc.,
Wallingford, Conn.

[22] Filed: Feb. 6, 1975
[21] Appl. No.: 547,716
Related U.S. Patent Documents

Reissue of:

[64] Patent No.. 3,827,428
Issued: Aug. 6, 1974
Appl. No.: 311,764
Filed: Dec. 4, 1972

U.S. Applications:
{63] Continuation-in-part of Ser. No. 108,034, Jan. 20,
1971, abandoned.

{52] US.Cl......cooooennn, 128/2.06 E; 128/418;
128/DIG. 4
(St} Imt. CLZ.......i e A61B 5/04
[58] Field of Search................. 128/2.06 E, 206 R,
128/2.1 E, 2.1 R, 404, 418, DIG. 4

[56] References Cited

UNITED STATES PATENTS
2,102,270 12/1937 Hyams.........coooveviinne.ee 128/303.17
2,839,049 6/1958 Maclean 128/2 B
2,890,266 6/1959  Bollmeier 174/87
3,087,486 4/1963  Kilpatrick.......cccooocnienn i28/2.1 E
3,120,227 2/1964 Hunter, Jr.etal............. 128/2.06 E
3,216,424 11/1965 Chardack........cccccce i, 128/418
3,222,755 12/1965 Grass..........ceoeervennes ... 1281206 E
3,253,595 5/1966  Murphy, Jr. etal. .............. 128/418
3,326,207 6/1967 Egan ......ccccoeinn .. 128/2.06 E
3,348,548 10/1967 Chardack...........o.coooieennnnn. 128/418
3,410,269 11/1968 Hovick... feereeerean 128/329
3,416,534 12/1968  Quinn......oooiiceiiencnnnnnnens 128/418
3,420,223 1/1969 Day et al... ... 128/2.06 E
3,472,234 10/1969 Tachick ....ccoooorreiereiinnnnnn. 128/418
3,474,791 10/1969 Benton.......ccccvvvvveeverirvenennns 128/418
3,494 364 2/1970  Peters........ .. 128/303.17
3,533,403  10/1970 Woodson ...... ... 128/2.06 E
3,580,242 5/1971 La Croix ....... .. 128/2.06 E
3,737,579 6/1973  Bolduc......ccooooiiiiiiiinninns 128/418
3,750,650 8/1973  Ruttgers........ ... 128/2.06 E
3,800,784 4/1974 . 128/2.06 E
3,835,864 9/1974 128/418
3,844,292 10/1974 128/418
FOREIGN PATENTS OR APPLICATIONS

2,004,422 8/1971 Germany.........c.ccoevrinns 128/2.06 E

OTHER PUBLICATIONS

Kuahama et al., “Japanese Journal of Medical Elec-
tronics & Biomedical Journal,” vol. 5, No. 3, 7/67, pp.
199-201.
Ruttgers et al., article - no citation given, pp.
654-660.

La Croix, “Michigan Medicine”, Aug. 1968, pp.
976-979.

Caldeyro-Barcia et al., - Digest - 1961, International
Conference on Medical Electronics, p. 1.

Smyth, The Lancet, June 6, 1933, pp. 1124-1126.
Japanese Article - No translation or citation given.
Junge, “Geburtshilfe und Frauenheilkeit,” vol. 29, pp.
129-133, 1969.

Hon, “Obstetrics & Gynecology”, vol. 30, No. 2, Aug.
1967, pp. 281-286.

Hon, “American Journal of Obstetrics & Gynecol-
ogy"', vol. 86, No. 6, July 15, 1963, pp. 772-784.
Hon, “The Yale Journal of Biology & Medicine™, vol.
39, No. 1, Aug. 1966, pp. 54-58.

Hon et al., “‘American Journal of Obstetrics & Gyne-
cology”, vol. 79, No. 5, May 1960, pp. 1012-1023.
Hunter, Jr. et al., “Obstetrics & Gynecology™, vol. 16,
No. 5, Nov. 1960, pp. 567-570.

Hon, “The Yale Journal of Biology & Medicine™, vol.
32, No. 5, April 1960, pp. 397-399.

Hon, “Connecticut Medicine”, vol. XXIV, No. 5, May
1960, pp. 289-293.

Hon et al., “Obstetrics & Gynecology™, vol. 40, No. 3,
Sept. 1972, pp. 362-365.

Primary Examiner—William E. Kamm
Attorney, Agent, or Firm—Darby & Darby

[57] ABSTRACT

An improved electrode system for monitoring fetal
heartbeat includes a curved guide tube adapted to be
inserted through the vagina and cervix of a woman in
labor, a retaining coil mounted on a holder member
which is slidably disposed in the guide tube, a flexible
driving tube adapted to rotate the holder member to
screw the retaining coil into a fetal epidermis and two
spaced electrodes which are adapted to be clectrically
connected to a suitable apparatus for monitoring fetal
heartbeat. In the first disclosed embodiment of the in-
vention one of the electrodes is a pointed member
mounted in the holder which mounts the retaining
coil. The retaining coil, when screwed into the fetal
epidermis, maintains the pointed first electrode in
piercing engagement with the fetus. In the second dis-
closed embodiment the retaining coil and the first
electrode are one and the same structure, i.e., the first
electrode is in the form of a coil which is adapted to
screw into the fetal epidermis. In both of the ecmbodi-
ments disclosed the second electrode is spaced from
the first electrode and electrical contact between the
two electrodes is established by vaginal and cervical
secretions of the woman in labor. Driving connection
between the holder member and the flexible driving
tube is provided by slots in the forward end of the
driving tube and fin means on the holder. In the sec-
ond embodiment disclosed the second electrode is in
the form of a flat member mounted on the rear end of
the holder and serves as the fin means.

36 Claims, 10 Drawing Figures



